The therapeutic effects of wheel running (WR) during abstinence on reinstatement of ethanol seeking behaviors in rats that self-administered ethanol only (ethanol drinking, ED) or ED with concurrent chronic intermittent ethanol vapor experience (CIE-ED) were investigated. Neuronal activation as well as oligodendroglial and neuroinflammatory factors were measured in the medial prefrontal cortex (mPFC) tissue to determine cellular correlates associated with enhanced ethanol seeking. CIE-ED rats demonstrated escalated and unregulated intake of ethanol and maintained higher drinking than ED rats during abstinence. CIE-ED rats were more resistant to extinction from ethanol self-administration, however, demonstrated similar ethanol seeking triggered by ethanol contextual cues compared to ED rats. Enhanced seeking was associated with reduced neuronal activation, and increased number of myelinating oligodendrocyte progenitors and PECAM-1 expression in the mPFC, indicating enhanced oligodendroglial and neuroinflammatory response during abstinence. WR during abstinence enhanced selfadministration in ED rats, indicating a deprivation effect. WR reduced reinstatement of ethanol seeking in CIE-ED and ED rats, indicating protection against relapse. The reduced ethanol seeking was associated with enhanced neuronal activation, reduced number of myelinating oligodendrocyte progenitors, and reduced PECAM-1 expression. The current findings demonstrate a protective role of WR during abstinence in reducing ethanol seeking triggered by ethanol contextual cues and establish a role for oligoden droglia-neuroinflammatory response in ethanol seeking. Taken together, enhanced oligodendroglia-neu roinflammatory response during abstinence may contribute to brain trauma in chronic alcohol drinking subjects and be a risk factor for enhanced propensity for alcohol relapse.
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Introduction
A major factor contributing to the enduring nature of alcohol relapse is the persistence of subjective responses to contextual cues that were paired with alcohol consumption (O'Brien et al., 1998) . These responses could be reduced by behavior-based approaches that have the potential to activate areas of the prefrontal cortex (PFC) associated with voluntary inhibitory control of motivational impulses (Phan et al., 2005; Diekhof and Gruber, 2010) .
Growing evidence suggests that the rodent medial prefrontal cortex (mPFC) likely represents a functional homolog of the human medial and dorsolateral PFC (Vertes, 2006) , and therefore rodent models of relapse (modeled as reinstatement of ethanol seeking) can be used to uncover neural correlates in the PFC that assist with enhanced propensity for relapse (Martin-Fardon and Weiss, 2013) . For example, one such model, namely the extinction-reinstatement model elicits drug seeking in response to ethanol-associated environmental stimuli, such as ethanol context and cues after extinguishing responses to these environmental stimuli in a novel (nondrug-paired) context (Shaham et al., 2003) . Using this model, it has been demonstrated that enhanced ethanol seeking triggered by ethanol cues, stress and ethanol itself is associated with alterations in neurotransmitter systems and neuronal activation in the extended amygdala, and that pharmacological manipulations targeting the dysregulated neurotransmitter systems assisted with http://dx.doi.org/10.1016/j.bbi.2016.08.006 0889-1591/Ó 2016 Elsevier Inc. All rights reserved.
